, with 16S rRNA gene sequence similarities of 96.0 %, 98.4 %, and 98.7 %, respectively. DNA-DNA relatedness values between the isolate and the reference strains were ¡42±3 %. The predominant menaquinones were MK-5 (50 %) and MK-7 (50 %). The major polar lipids were phosphatidylglycerol, diphosphatidylglycerol, and phosphatidylethanolamine. The major cellular fatty acids were iso-C 15 : 0 (48.6 %) and anteiso-C 15 : 0 (20.6 %), and the cell-wall diamino acid was meso-diaminopimelic acid. On the basis of 16S rRNA gene sequence analyses and chemotaxonomic and phenotypic characteristics, it is concluded that strain R1
T represents a novel species of the genus Bacillus, for which we propose the name Bacillus oryzaecorticis sp. nov. The type strain is R1 T (5KACC 17217
Rice husks, hard protecting coverings on rice grains, can be put to use as catalysts, adsorbent, and fertilizer (Ahmed & Adam, 2007; Morisaki et al., 1989) . Strains originating from rice husks have been reported in a variety of micro-organisms, including the genera Bacillus, Serratia, Symbiobacterium, Ureibacillus, and Brevundimonas (Lee et al., 2008; Takaku et al., 2006) . The genus Bacillus was first described by Cohn (1872) and has subsequently been characterized as including Gram-positive, rod-shaped, endospore-forming aerobes or facultative anaerobes that test positive for the enzyme catalase (Ash et al., 1991) . At the time of writing, the genus Bacillus includes more than 225 species with validly published names, and is one of the largest bacterial genera (Logan et al., 2007) . Halophilic/halotolerant bacilli have been isolated from a wide variety of environments, including solar saltern (Lim et al., 2006) , deep-sea sediments (Bae et al., 2005) , salt lake (Xue et al., 2008) , seawater (Yoon et al., 2003) and the Dead Sea (Arahal et al., 1999) . Moderately halophilic and/or halotolerant bacteria grow optimally in media containing 3-15 % (w/v) NaCl (Ventosa et al., 1989) . Recently, a novel bacterium was isolated from rice husks. Here, we describe the phylogenetic affiliation of the novel strain in a taxonomic study using a polyphasic approach.
Rice husks were collected during 2010-2011 from a rice mill in Wonju, Korea. Rice husk samples (approx. 10 g) were transferred into a sterile stomacher bag with 90 m1 sterile 0.85 % NaCl solution supplemented with 0.01 % Tween 80, and mixed for 5 min by a stomacher (Seward Laboratory Systems). After 10-fold serial dilutions of 1 ml of the suspension, the diluents were spread onto trypticase soy agar (TSA; Difco) and incubated for 24 h at 37 u C. A novel moderately halophilic bacterium, designated R1
T , was isolated and routinely cultured on TSA. T was routinely grown at 37 u C in tryptic soy broth (TSB; Difco) or on TSA. The type strains of B. aquimaris and B. marisflavi were routinely grown at 30 u C in marine broth (MB; Difco) or on marine agar (MA; MB containing 1.5 % agar).
Cells of strain R1
T were characterized phenotypically according to the methods of Logan & Berkeley (1984) . Vegetative cells were observed under a phase-contrast microscope (Nikon) and variable pressure field emission scanning electron microscope (VP-FE-SEM; Carl Zeiss). Gram-and endospore-staining were performed using a Gram staining set (Difco) and the Schaeffer-Fulton method (Smibert & Krieg, 1981) , respectively. Growth at pH 2.0-13.0 (at intervals of 1.0 pH units) was determined in trypticase soy broth (Difco) adjusted with citrate/phosphate or Tris/HCl buffers (Breznak & Costilow, 1994) . Growth at different temperatures (4, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55 and 60 u C) and with 0-18 % (w/v) NaCl (at intervals of 1 % NaCl; 30 u C or 37 u C) was determined on TSA or MA for 7 days. Growth under anaerobic conditions was determined on TSA or MA at 30 u C or 37 u C using a GasPak jar (Merck) for 7 days. Catalase and oxidase activities were examined using a 3 % (v/v) hydrogen peroxide solution and 1 % (w/v) tetramethyl-r-phenylenediamine dihydrochloride (Difco), respectively.
Biochemical tests to characterize phenotypes were determined at 30 u C using API 20 E, API 20 NE, and API 50 CH with API 50 CHB medium (bioMérieux) test systems, according to the manufacturer's instructions. Antibiotic susceptibility tests were performed by the agar diffusion method using antibiotic-sensi discs (Liofilchem Bacteriology Products).
Bacterial DNA for amplification of the 16S rRNA gene was extracted using a DNeasy Tissue kit (Qiagen) according to the manufacturer's instructions. The 16S rRNA gene was amplified by PCR using the universal primers 27F forward (59-AGAGTTTGATCATGGCTCAG-39) and 1492R reverse (59-GGATACCTTGTTACGACTT-39) (Lane et al., 1985) . The reaction mixture (20 ml) contained 10 mM Tris/HCl (pH 8.3), 50 mM KCl, 4 mM MgCl 2 , 0.5 U Taq polymerase, 0.4 mM dNTPs, 20 pmol each primer, 1 ml template DNA (20 g ml 21 ), and sterile water. PCR amplification of the 16S rRNA sequence was performed with a Mastercycler gradient (Eppendorf) with an initial denaturation at 95 u C for 5 min, followed by 35 cycles of denaturation at 94 u C for 45 s, annealing at 52 u C for 45 s, and extension at 72 u C for 1 min, with a final extension at 72 u C for 5 min. The identification and calculation of pairwise 16S rRNA gene sequence similarities were determined by performing searches of the GenBank/EMBL/DDBJ databases and the EzTaxon-e server (http://www.ezbiocloud.net/; Kim et al., 2012) . Multiple sequence alignments were assessed with the CLUSTAL W program (Thompson et al., 1997) , and alignment positions with gaps and unidentified bases were excluded with the BioEdit program (Hall, 1999) . A phylogenetic tree was reconstructed using the neighbourjoining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971) methods. Bootstrap values were calculated from 1000 replications. MEGA software version 5.0 was used for assessment of the phylogenetic tree (Tamura et al., 2011) .
For the analysis of cellar fatty acids, strains were harvested after cultivation on TSA or MA for 48 h at 30 u C or 37 u C, and the cellular fatty acids in the cell walls were extracted and analysed according to the standard protocol of the Microbial Identification System (MIDI; Microbial ID). Extracts were analysed using a GC (Agilent) as described by Miller (1982) . Polar lipids were extracted and analysed by two-dimensional thin-layer chromatograms according to Minnikin et al. (1984) . Menaquinones were analysed as described previously (Nakagawa & Yamasato, 1993 ) using reversed-phase HPLC. The stereoisomer of diaminopimelic acid in the peptidoglycan of strain R1 T was determined as described by Staneck & Roberts (1974) . DNA-DNA hybridization was performed to determine the relatedness of strain R1
T to the reference strains. DNA-DNA hybridization was analysed by a DIG High Prime DNA Labelling and Detection Starter kit (Roche), according to the manufacturers' instructions, with a hybridization temperature of 40 uC (calculated with correction for the presence of 50 % formamide).
Strain R1
T formed orange, slightly raised colonies on TSA at 37 u C. Cells of strain R1
T were Gram-stain-positive, aerobic, and rod-shaped. Strain R1 T contained subterminal endospores and sporangia were slightly swollen. Under VP-FE-SEM, which was used to determine the morphology of the cells in detail (Fig. S1 , available in the online Supplementary Material), cells measured 0.3-0.561.5-2.5 mm. The cells and endospores of strain R1
T and related species of the genus Bacillus had the same morphology. Compared with closely related species of the genus Bacillus, which are able to grow at up to 10-18 % (w/v) NaCl, strain R1
T was able to grow in 0-9 % (w/v) NaCl and was considered to be moderately halotolerant. Strain R1
T grew at temperatures of 15-45 u C; optimum growth was at 37 u C and in the pH range of 6.0-7.0. Other differential phenotypic characteristics are shown in Table 1 . This similarity to other species of the genus Bacillus was supported by the results obtained with the API test systems (Table 1) . Strain R1
T was positive for catalase, oxidase, acetoin production (VP) and citrate utilization, but negative for ONPG and gelatin hydrolysis. Acid without gas was produced (weakly) from the following carbohydrates in the API 50CH gallery, using CHB suspension medium: For phylogenetic analyses, we initially retrieved and evaluated the 16S rRNA gene sequences of nearly all species of the genus Bacillus with validly published names. Of these, eight species that were found to have close relationships to the novel bacterial strain in the initial analysis were analysed further (Fig. 1) . A phylogenetic tree reconstructed using the neighbour-joining and maximum-parsimony methods suggested that strain R1
T is a member of the genus Bacillus but that it represents a distinct species. A preliminary comparison of sequences from the isolate and the three reference strains indicated that strain R1
T was closely related to these members of the genus Bacillus (Fig. 1) . Based on sequence similarities, the closest phylogenetic relatives to strain R1 The distinction of strain R1 T compared with other similar species of the genus Bacillus is supported by the cellular fatty acid profiles. The cellular fatty acids of strain R1
T and the strains of other closely related species of the genus Bacillus are shown in Table 2 . The major cellular fatty acids of strain R1
T were iso-C 15 : 0 (48.6 %) and anteiso-C 15 : 0 (20.6 %). Minor fatty acids included anteiso-C 17 : 0 (5.9 %), C 16 : 0 (4.4 %), iso-C 16 : 0 (4.1 %), iso-C 17 : 0 (3.2 %), iso-C 17 : 1 v10c (2.4 %), iso-C 14 : 0 (2.1 %), C 16 : 1 v7c alcohol (1.9 %), C 16 : 1 v11c (1.5 %), C 18 : 0 (1.3 %), C 14 : 0 (1.2 %), and C 18 : 1 v9c (0.8 %). Cellular fatty acids iso-C 15 : 0 and anteiso-C 15 : 0 were predominant in all four closely related species of the genus Bacillus, with a relative concentration. However, the reference strains can be distinguished based on the quantitative distributions of the dominant cellular fatty acids. These results are common characteristics of species of the genus Bacillus (Logan & De Vos, 2009 ). Polar lipids were determined by two-dimensional TLC. Strain R1 T displayed a complex polar lipid profile consisting of phosphatidylglycerol (PG), diphosphatidylglycerol (DPG), phosphatidylethanolamine (PE), and unidentified aminophospholipids as the predominant components (Fig. S2) . The diagnostic diamino acid in the cell-wall peptidoglycan of strain R1
T were the A1c type, i.e. with mesodiaminopimelic acid in common with the great majority of Gram-positive, endospore-forming, rod-shaped bacteria (Schleifer & Kandler, 1972) . Strain R1
T contained menaquinone with 50 % five isoprene units (MK-5) and 50 % seven isoprene units (MK-7) as the predominant quinone. DNA-DNA hybridization results supported differentiation of the novel strain from other closely related species of the genus Bacillus. Bacillus subtilis AB8 (JQ640582)
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